Relationship between nicotine intake and reward function in rats with intermittent short versus long access to nicotine.
Tobacco use improves mood states and smoking cessation leads to anhedonia, which contributes to relapse. Animal studies have shown that noncontingent nicotine administration enhances brain reward function and leads to dependence. However, little is known about the effects of nicotine self-administration on the state of the reward system. To investigate the relationship between nicotine self-administration and reward function, rats were prepared with intracranial self-stimulation (ICSS) electrodes and intravenous catheters. The rats were trained on the ICSS procedure and allowed to self-administer 0.03 mg/kg/infusion of nicotine. All rats self-administered nicotine daily for 10 days (1h/day) and were then switched to an intermittent short access (ShA, 1h/day) or long access (LgA, 23h/day) schedule (2 days/week, 5 weeks). During the first 10 daily, 1-h sessions, nicotine self-administration decreased the reward thresholds, which indicates that nicotine potentiates reward function. After switching to the intermittent LgA or ShA schedule, nicotine intake was lower in the ShA than the LgA rats. The LgA rats increased their nicotine intake over time and they gradually consumed a higher percentage of their nicotine during the light phase. The nicotinic receptor (nAChR) antagonist mecamylamine induced a larger increase in reward thresholds (i.e., anhedonia) in the LgA rats than the ShA rats. In the LgA rats, nAChR blockade with mecamylamine decreased nicotine intake for 2 h and this was followed by a rebound increase in nicotine intake. A brief period of nicotine self-administration enhances reward function and a high level of nicotine intake leads to dependence. These animal studies indicate that there is a strong relationship between the level of nicotine intake and brain reward function. A high level of nicotine intake was more rewarding than a low level of nicotine intake and nicotine dependence was observed after long, but not short, access to nicotine. This powerful combination of nicotine reward and withdrawal makes it difficult to quit smoking. Blockade of nAChRs temporarily decreased nicotine intake, but this was followed by a large rebound increase in nicotine intake. Therefore, nAChR blockade might not decrease the use of combustible cigarettes or e-cigarettes.